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Abstract of JP1 1233406 
PROBLEM TO BE SOLVED: To provide a 
method and device for processing a substrate 
wherein high yield is attained, by significantly 
reducing air-bubbles in a processing liquid 
while supplying the processing liquid without 
delay, for improved processing (development) 
precision of a substrate and reduced defects. 
SOLUTION: Related to a single substrate 
processing technology, a nozzle 7 is allowed 
to hold a nozzle discharge opening allocation 
surface 9 corresponding to a region 2 which is 
to be processed, and a process liquid film 3 is 
formed in the region 2 by utilizing surface- 
tension, and then, it is made to contact, from 
above, the surface of the region 2 which is to 
be processed. The process liquid is supplied to 
the region 2 while a relative interval between 
the surface of the region 2 and the surface of 
the nozzle discharge opening allocation 
surface 9 is continuously changed. In addition, 
with the proximity of a nozzle hole 8 under 
negative pressure, the process liquid is 
supplied to the region 2. 



Data supplied from the esp@cenet database - Worldwide 




http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP11233406&F=0 



11/13/2006 



(19)B*BMMW (J P) (i2)4*M$!Fn^4*$B (a) (ll)#fFffi«&BBS* 

#P^¥ll -233406 

(43)<kP^B ¥$1 1¥ (1999) 8^27 B 



(51) Int. CI. 6 






F I 








H01L 21/027 






H01L 21/30 


569 


F 




B05C 11/08 






B05C 11/08 








G03F 7/30 


502 




G03F 7/30 


502 






H01L 21/304 


643 




H01L 21/304 643 


c 




21/306 






21/30 


569 


c 










fi*90»16 OL 


(£iiH) *i&Htc, 




(21)fflK»# 


#^¥10-29710 




(71)ffl«A 


000003078 






(22) tun e 


¥$10^(1998) 2 12 0 






#£J 1 1 JW 1 1 Mf rtr#E*g J 1 1 rr72#ite 










(72)3893* 


■Ptt- 














#*J 1 1 m Etr«$ ffl h: 8 #^ 


■at 




















(72)»B# 


*«■ »* 




ft 




















(72)?g0J* 


















ft 






















(74)ttHA 




A* (»14) 




(54) mw<D%m 















(57) [mm] 

D ^fcWtfS* 5 Willi: r t T*S«©feg 

£g«Jt-f5o 

7 (cfe*asiB« 2m%o; x/nia p eke 9 * &fc 

So «»3l«*2©affit>'X/HhUiPERSS9 

So 
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1 

*5^T, tfilE/X/Wi, ®m<os XfrHtZnakliinX' 
feS/X/HitajP-SrWU ^oyX^etHlPSriBKBfw 
ER t T 13 9 , BtllS«mo / X/V-7L i: fllSft^SStS* 

SE«#©y X/u?La»bftrf2&a&£^rifl^£f*Ffc*T#fc 20 

#tfc. 

3] ffi*5 2(^*3V^T, liiJlEERBC^*^ 
[St#«4] tt®ag«<D±2flc/X/w&#fa£-£, 

io«UK«*tiifeis l -c««ya«:?T 5 gffi*as2r fete 

fcv^T, BSE^X/Wi. X*?Li-t©ti:dJn-C 30 

fcs/ x/mmpsr^u ^ro/x/njtajp^ERffii- 

ER LTJ3 "9 , jtfJlE&feaStS t #JfE / X/KOERBfl* 

1-5 stoics, 

aJK&ftEEfc J: 9 ft£ umEERBICTftSSKbK i 

9 ^««fc»j*i-5«!a»*i»j*ie t . mmm&m 

^-JSdiEftcosig&a^ft. 
[11**7] tt&assi^aattfri^rsaatttt 
&w.m t m ett ^as« 5- finer a * *+■ s 
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W<tS^fi£bT^S/X/WBtfflpERffitx fitFEyX 

yi-ttttts perbks* L-c«yasw**»*-e* 5*fcflWa 
[»** 8 ] ®&a*t&K&a&£«s-f s&aiem 

t MISffi^aS« £ «»r 5 Sr *f 5 

©/X/HFLi, StrlB«»©yX/w?L<0#>'X^etfflPi: 

AflfcHJ P m 5 / X^&ttB P ERBSrdxfc r i: 

t 8 IE«©S«*aa^«o 

[iS*3S i o ] mat/ x;nita perbi4s miBi&at 
ffi^a^g. 

[If *9 1 1 ] fulEERB^iiUie^'ijlclott SiSiltt 

12] «ne / x^ptai p ERB^^gjfBStoa 

5f«*JS 9 IB«©S««!.a«g. 

mro/X/u-TLt, mrlEMa£«©feaB#(i, ^4<it> 
«iE»aiS*|i&««S:**W Cfc^W4r^UT*5H 

[ii*3S 1 4 j MtsMafK^wii, temmmtw 

XA-efctti n ERBSr* ifc r t t r 5 » 
*«1 3|5«©SS*!ia^go 
[!l*«15] gfrfS«»©yX^?L«, tulBERBO 
*t>«J: 9 t>IUM5T?«**i«< <c5*K:ER*ti4 r. 

S»cfE«©StS*&ailgo 

Ifi*iii6] ffii5*!ia^±«*(i, Buisyx^at 

til P ERBJw Jggg $ ftfcii5!E&ai£H©flIi¥£* =. ^ - 
5 7 75Slt*^ 1 4 ©rtl^-^^-^CIB^roSffi^a 



( 

3 

[00 0 1] 

WihWF&W. (LCD) ffl©#7*S 

- ft *v*tt*^**ffi©#?**«#fcaB3fta» 

[0 0 0 2] 

[t£&©8fi?] «H*.ffi|i*flE©«ijSXSfc*JV'>Ttt, 
IfItc:i9J§l&£i"i5o o£9, ?:=^±©J!JPII,J; 5 

«KB#U ^iSCtPEB hac* 
+ — Srtfv>j(MfcS:»Bt*-5. L-*»5«te, aft 
K«t*s^xaft« (*»fl2^-ft*L<l±T^*ytt© 
**«) £«&LTaft- y V^Srl6L.83tg6SL<tt 

»fci":**nfc«:«j*u eai&asrifii-. ^©&, V 

S?* h£-^;? t LTTiftffll©-*s'f L >'? , £16U 

[0003] zfcfc. &aft#:£©f«atco^-ttftf3-r 
5. ftn^ro^rv-aft^K/^ftjcfc^Ttt, y 

±D««#8£-*-5t»»0-Cfc<. 5bttiB*©2S*S©## 
&^«3$©^3§£1-5§\&©#£l-.fc9, 

*©« 1 A/if»t*R«;©*Wi-C**^fc r BfW»t», 
^igftKlcov^, ±IEmft^©ffi^^©««tt^ 

[0 0 0 4] a££^7>f >TM£ffl£;h,Tl'>5Sft;fr5S; 
ooiol:, H9 (HtBH) StfUIlO (±BB) 
■f«*s #»©?l£itiMw*1-3*ftyXA'i:?=^ 

[0 0 0 5] ^¥7-2 3 5 4 7 3^$BK*5 
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[0 0 0 6] 

I*M#«StLi 3 k-tZmS] L*»Urt»fe, ±E© 

awfciiitf, ijwb©»3 (aft) «©«£«#©«** 
©Bgs-^mft*s^*4©fiaasr«i*i-s r t (4t?# 5 

A 5 , ftft»£©l««2WLklB©*=^Brt©(MlfcJ:9 
(aft) W««r**-t 5 fc©-Cttfc*» 

[0007] oJ9, H9 ©aft**l-*5^T(±, l§ 1 
1 (B9©D»lfc*»rBBI) K^I-fltfcBftLfctt*© 
10 y X;H,8 t h 2 onMticgilftKtrmH-SO 
T\ Jgfifc£*l53!.ft*SK3 t Wv 5 * h 2©*B©Hfc£ 
»Mlftg?a3 2i!!l4t5. £*^1 
fl*|p]£LTfc^©$SiifflftStf&3 2fi5&fc*&tt-f lr« 
5 0 -£©;&*, Hi 2»d^-t-«(caft* s iitT-t-?>iaST- 

»fc*«ffc*»*fti&3 2ji*£<-£*iT,, r©»ft 

£Lfe3 2©#£tCi 9, ^y^^^7«FlC/^->^ 

fc, !?*/N*Si|iJB»lEMBi-S«»-C?ift«is^a-'^B 
ttx#«5*» f *^ffirt©ffi«fci9Sft«Fn^** 

[0 0 0 8] 4fc, #B§3p7- 2 3 5 4 7 3^$gtC*5 

* 9) *Sr9, 9tf»ffei-5. t©WH©t>t 

ott»ixtt©ffirt^**s^K:«&— cttv^r. t r-fc 9 . 

ttJcH^ffiSr tlCti. r©^f&l 9I4H1 2©mS 
£ ra«©l»«SrXffr. aft*tt%*S*KJ: 
30 9 fi?*»b«»«IJfc*l&Six5©-eftftl*M«r5U 0 
9©**fcW«IK:, !?=^ffirt©&«^«t 9aftNFffi^ 

[0 0 0 9] r ©*fc±Ba« 14, V<-f ^fcaftjS©* 

^■*©«f»tt©ia«^9ift«iiii»*©wiiH:ia»urv^ 
5^, mft^©^S [ ^ l l-«?&?r#<^^T*^^Pu^i:, a 

ft©WMB#ratcM^4i-5 r b fcisfiAirtdjtt 

[0 0 10] ^0JT*(4, ilH^Sffi^ram^lrSfcT 

40 'pt£<-rztt biz&mm&mmmte-tzz t-c, s 
«©^s (aft) ««fii±&v^»©[s«fc*#L, n 

■ trtlttl- ?> r i: B tt 1 1" 5 . 
[0 0 11] 

«feRtJ««©«:*W*1>©©iSI<S©BtH:. ±121 ft 
Sr»fi£i-S^, ffi»©yX/u?L©IE^ffiic:*aa«§rft^ 

50 ©*ffit±**»b»»$*T**©te3aSrfT5*feXW 
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[oo 1 2j bp*.. m#jj i musLommnkm^m^ts^ 
■ctt, ®*&asffi©Jr#icyx^£#ft£*, mjfsyx 

fUS/X/Hi, «»ro/X/W?Lt^06tfflPT'fc5/X 

339, taiey x/Ko^BjcsaiEtea^Sr^u, j.o^ 
Miti. stjfE&affiR^j&igfL mcttiaafiitt io 

li. itiEt^a»lgc©±#fc:ER3iifc y X^stffl P *• 

P mtt&Rtt&Bttgjft LTft5 / X/UBtffl HERE 

i:, StUB/X^stfflPiEKBJ^LTftiajKK^^T- 20 

# S*KittC»aff Oftlfttrff 4 5 (Rk:BrSftttil&*© 

[0 0 13] ±IBBW^it^i-5^, flMfcwyX 

^tWIES^SSiKSB i ©tl #mH«r%«kMKKfls$ 
■e-cafffiERStf* UWB«*oyX/ujL*»fe|«Eft.a* 

[0 0 1 4 J BP*>, H*JS2IS«©»««!.a*ffiJC*5VN 30 
•CM:, »«Hl«S©±*K:/X/PS:»i«gS* v mflS/X 
/KD y X/i^a>b&a&£lWfE®&aS«©j^M©&& 

ffiFfEX X/H4, ftiSc© / X/W7L i ^©ftfcffl P T**> S V X 
/H!taiP4r*U ^O/X^etfflPSriHRB^iataitT 
*5 9 . ttEKft© y X/v?L £ iui£«cMSS«3cffi i ©ft 

saais^wi-srt^iifmii- 5t©tfct), if* 
« 8iE$t©s«&aSeB»-*5^Tfi, &«Las«tc*o.a 40 

R*r«R+ 5 &a&«£*j&1« i i5fStetoaS« 

i«E««miJ*^ri-s*««!!aK«fc*5v^T» iufEMa 
fS«a«*<4, ifflew^ffl*©jt*u:eK$;h,, yx 
^Btap**-j-5*Sk©yxyu?Li, mif5ffls©yx/w 
tl©# y x/usta p t ttiiE^toas«SB t (oniarm 

[0015] sfc, ±iEsw^a^i-2.^, Mis^a 

EttlOMS LfcS«ffl*&*+5«*l::ERSixfctt 
&©y X^?L*MCfcSW-efllv^r©SIB]SrAE«1l8K 50 
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[0 0 16] BP*>, m£«4lBtt®S««fl.a^&K:i3l' 
Tfi, R*Hl»S©±#fcyX/i/«:*ti<dS*, fJfEyX 

^©y x/wTLjj^toaffiSriiEfetoasffioifa©^ 
a«* fce«& t-cig&a&ff 5 stEfea^fttfc-vr , 
flilByX/w±, «*©y x^dFLt^©qttijRT-fe?>yx 
/t-ttfflP&WU ^©yX/UBtttiP^iE^Blcia^LT 
*5 9, B&iatt«iaSSi:fltrl2yX^©iBRBd s *MRl-r5 

ansrMcfcsimt L-cr©£H£AJRdiK:u mris 
*aa«©#*&«:tf 5 &a««sig&*-r 5 r t sr^it 
ii-5fco-c*>t) x tt*«i 3iett©s«Ma^g(cfc 
i^Tte, ^MasKic^a^Srwa-rs^a^^n^ 

asMfcfc^-t, fii5*!La«tt^««i4, BuiES^aii 
«©±*(cgas: £ ftfc y X/nii±5 p £*rr 5«$c© y x 
^?Lt, mife^astg©^^, t tssissaa 

BWUfcffilll©-*W:a*3ii, ttCH&fcSntrAS 

•*-3AE#*#R fflrE*»©y x^etfflp 

«±, S9E«t*aa«H«fclSffiaufclft»«S«Sr^1-5ISlgt 

[0017] 

[»W©W60JK«1 WT**WOltlS©»llltrBIBfc 

[0018] (mmoi&m 1 ) «t« *^w©jijs©^ 

16 1 ico^T^oi^trS<fei-5*^^^J(cia l ~H 4 £r 

[0019] Hi f±*38Wt«5S«a«!S5«lc*ilt 5 
SffiMafl5©etB&«^5:*1--Jl l ^f!l-C-, H2SVH3 
tt@l ©ESB©tt^BrBEl-Cfe5o 1 (4JDIL J: e> 
t-f 5T««±»ci'^x h^©^3ttt»Si«^^^tv 

*) , 3tt^mm mmmi&) , 4fi>?=^isrjts 

35) , 5i4lHieiA, 6I4±TIE»«^, 7(±yX/K 8 
»4D[*0»?LSr*i-5yX/HL-C*)5. 9fiyX/uetW 
PERB-efcS. yX;wi}fcttiPE&B9©#iltaPni]K 
Haa»5lftB3JS»j«*tiTJ8 9, SB5fyj{cJ;9mft^ 
©*0««fllSr»«i- 5 r t it n ttpTffi fc * o T v ^ . 
[0 0 2 0] J:TIB»««6^J;!5 

- 4 14 y x/w'etta perb 9 «c:*t i>T±T»#*rtB t ft 

[00 2 1] tfc, 10I47/V*!)SMTMAH^© 
Vi? T-fc 9 , 1 1 K J: 9 y X;w 7 

(-S^$nTV>5, 0 N2t)!©TStt^^!i«3!lDffiEff«ra 
Urm««^>-^ 1 0l^lr^t 3 n5rt(CJ;9, 

i i ?rSft try x/i'TL 8 *» e> y x^st 

ffiPERB9©^®lc#ti^$*i,So S*«0«»ffJt 
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stoma.* ww*~*- 1 4 (#*$&£& Ha, 

ttl 4 b) ®B£tte#L?*AttJHMIi 5*«»*JW 
• Htl7 1 1 <D&±.<D J *A*L 8 ttifil^ 

[0022] &.K*m&<DMm i 

[00 23]*f, U»^H* (IfO. 3 M m)& 
l^-T-i)^-^ ( 10 OS, 9 0 80 . BftStfPEB 

(100S, 9080 oxmzmzz. tx-uiSx h\zm 
£ fift t x ^ 1 Sr * a 4 iicftg-f 
5 [ST 1] . 

[0 0 24] ftlca«ffi^WT©NI»-±l2a^^ 

1 0^f>y X/Wi£|ijPERB9©&Bl£«&£;h,3 [S 

T2].t -fm*«f4*»© y x/wtl 8 e> / x>n±m 

S3S^l £ 4 o T J X/H£ffl P ERB 9 ©SB \z Jgjjlf ft ft 

^-^-i 4^40 y t^^-c a tcgij^^ixs muffin 

2tHi:*rt-ca«iSO«l&S:f»Jh-j-5 [ST 
3] . B 2 KattftM98dM [ST3] a*fc*i»t3Hl 

1% 

[0 0 2 5] j5cfc±T^f!lSI«6lc4oT^ai/N*/^ 
-4**±*L [ST 4] , us?* h 2 ©«S«rm«*£tt 
3tSttS*5rtt?a*SrH!*M-5 [ST 5] . 

[0 0 2 6] W:^xM;^-4lil#U Uv>*h 

2 ©«B# / X/nhHJ q iERB 9 f«|-efli it 

[ST 6] . 

[0027] ST5HST6 lCS£i§m-C\ S.fci£f4 
*0&3«*±BfcW$fc{fefc3*L5. 

[0 0 2 8] ftt * xA*/vy- 4 »4»* KTP*-f 3 t 
tfc»c:/X^7L8*>6)Blfa*oa««Sr»j'Ei-2) [ST 
7 :S&2©*R«J*ia] . * LTMa*©5i««*t 

[ST 8] o H3td, S T 8 K*3(45!H 1 
©ES& (/X/Vi*:!:^©**^) Ott^BJrBia*^ 

5G rT*^»i-5,, 

[0 0 2 9] ft»cr©«IST-m«Srfti-o 
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-4£TI$L [ST 9] , W&Mtti [ST 5] LT^b 
6 0g?^liH^L/«CV>U XyU|r4 "9 U 

[00 30] Wt, >>x^*^-4lr*jg[Hiei-?. 
*tVSt$(c:4 9 H^Lftv^* 
= 5/ McfcV^Ttf* h-<—f (13 OS, 9 08-0 £fr 

[0031] gu:, mMmm 1 tc&ctsgs&g^e 

10 a 3. oft), |Mft«o*ffiK**iRlfflur 

y X,v- 7 ©*Efc«Bf tt*Baa©fcV^ifc«ll 3 
[ST2, ST 3] Lfc©*>, rix£ W-^* h 2 ©SB 

a [ST 5] ©T. gU£i£SH3©SBi: 
* h 2©^B^4o-C^^»^4ti5r ttihZ 
iK 011, 11 2 \£tf L1tW£Wm*%fe 3 2I4«£ 

h 2©&Bfc£oT££aM*;W£**VCS8£-f a« 
20 4riHl®T-t2)o ^5l€©e«(-«lt5, Hill, ill 2 id 

^Ltzmmm^n.m3 2 aiKHi«fc«»A^/hs < . 

^^-v^RSfOJUBtftS. ^bli, SBI^±^tt 
$-&5©T\ w-v 5 ^ h 2©gB^!S,*jSSl3tc»B#tc:J. 

*^Brt©tt«fcJ:5a«*ro#A4$m«*Wft-J-5 

[0 0 3 2] gt±©S6*Sr, W&M<»&£&t<'>ffi&&<r> 
mm*?, m««jH**©IBJHS:0iBLfc±-C#5 r itf 
30 T-# 5» 

[0 0 3 3] ±fEOH4liJiCfcXm7n-|i, u 
h20*Bi^SM3 5r^^7 i - 1 ' y 

B9©*B(-m^W3Sr^L^, yX/vTLS^H 
1 fc*i-3F»tt^f^fl«&«« 1 8 frb*m&#X&W& 

[0034] mmomm 2 > *%momi&<omm 2 ic 
40 ?gi-5„ nmommi tmim$r£HLitmj$.mm\am 

[0 0 3 5] H 5 tt**Wfc«5S«afftK«fc*S»t 5 

H 1 (C^Lfc«-llE»)^S.Ot«^(4E«^|ii§^^T^ 
5. gffittjgffil t*jS±**'B^I4» /X/U-RtffipE 
RB 9 ©^B^^^C^tjJl^Pt-^ftT^^ tcBffi 
■**±#5»«o*9fiittO»*tT|lil.o«t»4>Cfci8rt 

50 ~*W /i m 0«H U V \ 



■I 
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[0036] *mmmm 2 im^mm^^mtuT 
[0037] trwxhmft mmo. 3 Mm) '&\z. 

\ -fV^-t (10 0ft, 9 0fj>) , gftRtfPEB (1 
0 0ft, 90m OIg^S5itt-^M;it# 

- [0038] mzm&mtm&v) j s^b 

[0 0 3 9] WzZO'ffl&V^L&Zm-to Sy&BfiteUT 
fi*b6 OtHgdHI^Lft^y S^J XM^3:K) V V^m. 
ZmZLX^L&ZWikZltZ, 

[0 0 4 0] t©f, ^x^$;vy- 4 5ri^jSlH]|5-r5 
= s/ Mcfc^Ttf:* h-<-^ (13 0ft, 9 0#) Srft 

[0041] nM<Dj&m 2 tcjoitssts^a^e 
xt/ss^si-st- J; tus , y x/i^Rtaj p eis:® 9 asrii 

<£>£fi(;W&*£;fc-5fc«\ HI 1, HI 2tc:m^L,fc^ 

•? £5 y ^?ubo»©»4**«hw s^fcttMresfctt 

J: *> aflMIHtf JME*IHM*ft*i-S r. i: 5. 
[0 0 4 2] H, ±e©l87n-f4, «*©9{fe*& 

m&LtzAK mmmm 1 t^ti-sin 1 Lit^mt 

mmt J XMfctH P EIS® 9 ©3t® £9{fcffiSt 3 SrJgfig 

£ttM £ « 5 r i: -caift SrBMH- 4 r. t ^T*fe 5 
U *fc9Mfc««3«:M2j*LfcflK Hltc^i-^Stt^ 
1 8ri»fc*«tt#**«&1-S#fcJ;!?^j£ 
SixfcS***3«:i'i 5 * b 2±tc&T£*T9U§;£^ 

[0043] ifcfc, ±fBHJ6©^lS 2 14 J X/H£ffi P IB 

is® 9 fcdbfcfci-a r t c i I? fcfa^as^^-rsjg 
tt^Lfc *>©-?*> sa^ ^mmitfrfrZKmrnimfe 
z t ©t-ij* < . y x/u-sta piaK®* 5 ^iS»fS»- 

tf^CSrii5fc5t>t-oWfBa:»r®^S*LTiai©^ 
^*-t5«tc, 0&*t«-c-ftvt>©-ei>&v\, £<btc 
ft, «&© y x/wetta p ibis® 9 1 ffirEtt«9Sfi»s 
t©*l*rt£B#'>ft< t fc-*lpiro«&itSfffit»LTa 
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mi* (**©#« 3) ksm-. 

[0 0 4 4] (ItlfcO&t^) $ftOJgtt2 0K 

^■4r«tH 6 fr#JS LTIft0Ji-5o $fli©7gffi 1 t IS t 

[0 0 4 5] 11 6 »4*ISM^«4*«aife^flHC*3»t?> 
**»S»©«IM*J***1--«tM!|-ev 0 1 KSLfc 
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